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1. PURPOSE, This Order transmits and places into effect the
subject handbook which sets standards for the interfacing of
associated FAA equipment with the Radar Beacon Interrogator Type
ATCBI-4 at new and upgraded terminal installations,

2. DISTRIBUTION., This Order is distributed to the Secondary Radar Branch
of the Airway Facilities Service at Washington headquarters; to all
Regional Directors and Regional Engineering Divisions; and to the FAA
Depot,

3. DISCUSSION, The use of this handbook assumes all system connections
are standard, If any deviation from the standard configuration
exists, local drawings must be consulted for correct connections;
of course, any deviation must be approved separately for each site,

J. W. COCHRAN
Director, Airway Facilities Service, AAF-1
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Par 1

CHAPTER 1. INTRODUCTION

PURPOSE. This handbook contains information required to stan-
dardize the interface between the ATCBI-4 Beacon Interrogator

and associated FAA equipment, including the primary radar (ASR),
the radar microwave link (RML), and the indicator site equipment.

SCOPE. The interface data presented here applies to Terminal
installations. All installations are assumed to require a de-
fruiter. This handbook is intended to be applicable to both new
installations and when upgrading operational sites. Both land-
line and RML remoting of the ASR and beacon interrogator are
considered.

REFERENCES. The information contained in this handbook was obtained
from FAA technical manuals for the ATCBI-4 and associated FAA equip-
ment, installation handbooks and drawings, and contact with experi-
enced FAA personnel.

ASSOCIATED EQUIPMENT. The associated equipment consists of:

Airport Surveillancde Radar ASR-4
Airport Surveillance Radar ASR-5
Airport Surveillance Radar ASR-6
Airport Surveillance Radar ASR-7
Storage Tube Defruiter FA-7281
Storage Tube Defruiter FA-8100
Digital Defruiter MX-8757/UPX
Radar Microwave Link RML-2 .
Radar Microwave Link RML-3
Radar Microwave Link RML-4

Radar Microwave Link RML-6
Decoder/Display ATCBI-2
Decoder/Display ATCBI-3
Decoder/Display AN/TPX-42A
Decoder/Display ARTS III

MODIFICATION POLICY. The only modification required in all ATCBI-4
installations covered by this handbook is that necessary to make
available a zero range trigger from the ASR-=4 through 7. An approved
modification was not available at the time this manual was being
prepared. The nearest FAA regional office should be contacted re-
garding the availability of official modification information and the
'Radar Facilities and Equipment Modification Handbook - Radar Beacons
AF P 6360.1 should be consulted.

DEVIATIONS FROM STANDARD. Variances to FAA standard interconnec~
tions occur -at.various sites.in spite’of “PAA efforts.to achieve
standardization. Each variance must be approved separately for

Page 1
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7e

9.

each site. Use of this handbook assumes that all system inter-
connections are standard., If this is not the case, then local
dravings must be consulted to determine the correct connection
information.

'GROUNDING. The ATCBI-4 racks are to ba tied together with number

six copper wire and this tied to the station ground, Care must
be taken to aveid ground loops which might induce AC hum on
signal lines. All signal grounds, cabinet grounds and AC neutral
should be tied to the station ground (earth) at a single point.
Adequate grounding can be especially difficult to achieve when
opposite ends of a landline installation are powered by separate
AC systems. Each case must be considered separately.

VIDEO TERMINATION., One source of signal distortion which should
considered is reflections in improperly terminated coaxial
lines, This is especially trua on short lines (1000 feet or less)
and vhere more than two equipments are connected, Although many
video and trigger inputs are matched to 75 ohus, problems still
arise wvhen two or more such matched inputs are fed by the same
75 ohms line. The need for proper termination was considered in
preparing the material for this handbook.

HANDBOOK CONTENT, The handbook is divided into three major parts,
Eﬁaptcro 2, 3 and 4., The operation of the ATCBI-4 and its inter=~
faces with the associated equipment are described in Section 1 of
Chapter 2, Section 2 of Chapter 2 consists of a guide for the
use of the handbook, Chapter 3 contains all connection informa-
tion required for landline installations. Chapter 4 contains the
same information for radar microwave link installations. The RML
connection data is based upon a standard RML/ASR radar cable junce
tion box interface defined in the first part of Chapter 4.

10, ggegggg, The material in Chapters 3 and 4 of this Laudbook will

e brought up to date with a change order as the need arises.
Any errors or omissions should be brought to the attention of the
nearest FAA regional office.

11.-13. RESERVED,

Page 2 Par 6
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CHAPTER 2. MANAGEMENT SUMMARY

SECTION 1. ATCBI-4 SYSTEM OPERATION

14. GENERAL. This section of Chapter 2 describes the operation of

the ATCBI-4 beacon interrogator system as shown in Fig. 2-1. The
elements of the system are identified and their function described.
The signal at each interface is characterized as to type and role
in the overall system operation. For a more detailed treatment
the equipment technical manuals should be consulted.

15. TRANSMITTER SITE EQUIPMENT. Equipment at the transmitter site
consists of:

ATCBI-4 Beacon Interrogator Transceiver
Airport Surveillance Radar (ASR)

Video Defruiter

Beacon Antennas

and when landline remoting is not appropriate
Radar Microwave Link (RML) transmitter and receiver.

16. INDICATOR SITE EQUIPMENT. Equipment at the indicator site (also
called the Remote site) consists of:

ATCBI-4 Remote Control Box
Decoder/Display

and in some cases,
Radar Microwave Link (RML) transmitter and receiver.

17. TRANSMITTER FUNCTION. The ATCBI-4 beacon interrogator transceiver
interfaces with the primary radar, the beacon antennas and the radar
cable junction box. The transmitter generates a series of three
pulses per interrogation. The pulses designated Pl and P3 are
radiated from the unidirectional antenna and P1 (and/or) P2 are
radiated from the omni-directional antenna. The radiating frequency
is 1030 MHz. The spacing between the pulses designated Pl and P3
determines the interrogation mode and only aircraft transponders
programmed to respond in the particular mode are interrogated. There
are six modes, designated Mode 1, Mode 2, Mode 3/A, Mode B, Mode C and
Mode D. Of these, Modes 3/A and C are commonly used in commercial
air traffic control and Mode 2 is used by military users as well as
some foreign aircraft.

Par 14 Page 3 (and 4)
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a, Sidelobe Suppression. The first and last pulses (i.e., Pl
and P3) are radiated by the uni-directional antenna. The
second pulse P2, which always follows the first pulse by
2 microseconds, is radiated on the omni~directional antenna.
The first and second pulses, one followed closely by the
othar, are used for sidelobe response suppression. The need
for sidelobe suppression (SLS) arises because the uni-
directional antenna has finite directivity., Some of the
energy eent to the uni-directional antenna is radiated in
the sidelobes whose gain in eome directions may be only
25 db down from the mainlobe gain. The airborme transponder
receiver compares the amplitude of the Pl and P2 pulses and
decides whether or not the Pl pulse is being received from
the main beam of the interrogator antenna. If the comparison
shows that the aircraft is in the main beam, the transponder
replies; if not in the main, no reply is transmitted.

b. JImproved Sidelobe Suppression. False target reports due to
reflectione off metal structures have been reduced by the
implementation of improved sidelobe suppression. With this
technique, Pl is also radiated on the omni-directional antenna
at a reduced power level, Improved SLS is normally required
at all ATCBI-4 sites. A waiver is required to operate with
SLS alone.

18. PRIMARY RADAR ASSOCIATION. Although a ATCBI-4 beacon interroga=-

19.

tor is capable of self=-triggered, independent operation; it is
normally associated with a primary radar. In associated operation,
the beacon. antenna rotates in synchronism with the primary radar an=-
tenna and the beacon triggers are synchronized with the radar pre~
trigger. By spacing the primary radar and beacon interrogator trans-
missions in time, to allow for the different round=-trip delays, it is
possible to display the returns from both superimposed on the same
PP1 display. The difference in round-trip delay of the two signals
is due to the added delay of the aircraft transponder. In thig way,
returns from aircraft without beacon capability can be viewed on the
same display with the beacon returns,

AIRCRAFT TRANSPONDER. The airborme transponder receives the interroga=
tion requests from all the beacon interrogators within range. For each
interrogation, the transponder receiver determines if the interrogation
mode is one to which it is programmed to reply and if so, the trangpon=-
der transmitter generates a response on 1090 MHz consisting of up to
sixtesn pulses., The selection of these pulses servesto convey the air-
craft's identity or altitude.

The airborne transponder can respond to only one interrogation at a time,
During the response to an interrogation and for some period after that
(125 microseconds) the transponder receiver is dead. As the number of
interrogators within range of the transponder increases, the probability

Par 17 Page 7
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20.

21.

of a transponder receiver being dead due to receiver blanking, during
an attempted interrogation, increases also. When a transponder is
being excessively interrogated it is said to be saturated.

SLS and improved SLS which were mentioned in Par. 13 are features
which tend to worsen the transponder saturation problem. The pulses
radiated by the omni-directional antenna are a steady source of
interference while the pulses sent over the uni-directional antenna
are only a real problem when the main beam or first sidelobes are
pointed at the aircraft.

RECEIVER FUNCTION. The ATCBI-4 beacon interrogator transceiver
interfaces with the beacon antenna, the video defruiter and the

radar cable junction box. The receiver detects the signal gene-

rated by the airborne transponder in response to all interrogators.
Sensitivity time control (STC) is used to vary the receiver gain in
synchronism with the beacon interrogator tramsmitter operations. In
this way, the receiver gain varies with the range to a potential tar-
get. The video defruiter filters the raw video pulses at the receiver
output and passes only those pulses whose PRF is the same as the local
beacon interrogator. The output of the defruiter is the processed
video which is sent to the remote site via the radar cable junction
box.

INTERSITE CONNECTIONS. The signals which must be sent between the
transmitter and indicator or remote sites include the following:

primary radar normal video,
primary radar MTI video,
secondary radar video,
radar pre~-trigger,

beacon triggers,

. ACP-ARP

control and readback.

There are two ways of transmitting these signals between the two sites;
landline and radar microwave link (RML). For short distances (25,000
feet or less), the landline approach may be used. Coaxial cables are
used to carry the wideband signals and telephone twisted pair supply
controls and readbacks. Unless specifically directed otherwise, the
ATCBI-4 line compensator is to be used in-all landline installationms.

When landline remoting is not practical for one reasom or another, or the
site separation is greater than 25,000 feet, then RML remoting is used.

The radar microwave link provides several wideband channels for the video
and triggers, and through multiplexing, a large number of control and
readback channels, both instantaneous and non-instantaneous, are available.

Page 8 Par 19
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Whether landline or RML, the interface at both ends of the link is
through the radar cable junction box (RCIJB)., The RCJB is installed
with the radar (ASR). The connections to the RCJB are standard in
the landline case, but counsiderable variability has been found to
exist in RML insgtallations. This handbook includes a standard set
of connections for the RML case.

REMOTE CONTROL. The ATCBI-~4 beacon interrogator can be controlled
remotely using the remote control box located at the remote site.

A control function is initiated when & contreol line is grounded to
the control ground return. An indicator circuit, called a readback,
is used to confirm that the control signal has been received at the
transmitter site. An indication is received at the indicator site
vhen the readback line is grounded to the readback ground return.
The readback lines are also used to bring attention to an alarm con=-
dition,

DECODER/DISPLAY. The video signal at the interface between the indi-
cator site radar cable junction box and the decoding/display equipment
consiste of the defruited coded pulse trains generated by the air-
graft transponders, These pulse trains are decoded by passing them
through a tapped delay line, The output taps are connected to coincie
dence detectors which sense the presence of the pulses and their rela=-
tive positions in time. In mode 3/A this information is translated into
a series of two or four digits, ranging from zero to seven, which serve
to identify the aircraft, Alternately, in mode C the pulse train is
translated via a digital to analog converter to relative barometric
pressure which is then converted to altituda.

Depending upon the complexity and capability of the display equipment,
the identity and altitude information of selected aircraft can be auto-
matically displayed along with the radar and beacon returns. The
synchronization of the primary and secondary radar permits the returns
fxom each to be superimposed on the same radar screen. In this way,
non~beacon equipped aircraft can be observed simultaneously with the
beacon equipped aircraft.

24,-27. RESERVED,

Par 21 Page 9
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SECTION 2., GUIDE TO HANDBOOK USAGE

28. LANDLINE, All the connection information pertaining to landline
installations is to be found in Chapter 3, The chapter is divided
into two sections, transmitter site and indicator site. It containsg
a total of eight paragraphs. The following presentation is con-
vaniently summarized in Table 2-1,

a, Transmitter Site. The 'common commections' which must be made
at any and all ATCBI~4 installations are illustrated in Pig.
3-1 and detailed in Table 3-1 of Par. 23,

The second congideration is the defruiter which is to be in-
stalled with the ATCBI-4, Connection information is presented
in Par. 24 for three defruiter models. These tables are to be
used with Pigo 3-1.

Defruiter Model Type Table No.
FA=-7281 Storage Tube 3=2
FA-8100 Storage Tube 3=3
MX=-8757 /UPX Digital 3=4

The final consideration at the transmitter site is the connections
associated with the primary radar. These connections include those
to the radar itself for beacon sync and zero range trigger, as well
as those to the radar cable junction box (RCJB) for transmission to
or from the remote site. In Par, 25, the ASR related connections
are presented in Table 3-5 and Figs. 3=1 and 3-2, Note that con=
nection information is provided for the ASR-4, ASR~5 & 6 and the
ASR-7, all on the same Table and Figure.

b. Indicator Site. Par., 26 contains connection information for the
ATCBI~4 Remote Control Box., Fig. 3=3 illustrates-the connections
to the indicator site RCJB and these are repeated in Table 3-6,
Note that connection information is provided for the ASR=4, ASR=5
& 6 and the ASR-7, all on the same Table and Figure,

The remaining four paragraphs of Section 2 of Chapter 3 contain
connection information for the decoding equipment. -The selection

of gonnection data depends upon the type of decoding equipment at
the indicator site. These tables are to be used in conjunction with
Figs. 3=3 and 3-4,

Decoding Equipment Table No.
ATCBI=2 3-7
ATCBI=3 3=8
AN/TPX=42A 3-9
ARTS IIX 3-10

Page 10 Par 28
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'RADAR MICROWAVE LINK, All the connection.information pertaining
to radar microwave link (RML) installations is to be found in
Chapter 4. The chapter is divided into three sections, RML/RCJB
standard interface, transmitter site, and indicator site. It con~
tains a total of nine paragraphs. The following presentation is
conveniently summarized in Tables 2-2, 2-3, 2-4 and 2-5.

a. BRML/RCJB Standard Interface. An interface which had not previously
been standardized is the. one between the RML and the ASR radar
cable junction box. Pre-standard installations will be considered
to be exceptions or AS BUILTs and must be treated as such, Installa~-
tion of a BI=-4 at such a site will require the use of the AS BUILT
drawings as well as the information in this handbook.

When an RML is being installed with the ATCBI~4, or the existing
RML is being rewired with the ATCBI-4 installation, it is im=
portant that the connection information of Par. 30 be used as a

standard.

Site RML Table No.
Transmitter RML~2 4=1
Transmitter RML=3 42
Transmitter RML=4 4=3
Transmitter RML=6 4=4
Indicator RML=2 4=5
Indicator RML=3 4=6
Indicator BML~-4 4=7
Indicator RML=6 4~8

These comnections are illustrated in Fig. 4=2 for the transmitter
site and Figs. 4~3 and 4=4 for the indicator site.

NOTE: THE CONNECTION INFORMATION CONTAINED IN THE REMAINDER OF
CHAPTER 4 ASSUMES A STANDARD BML/RCJB INTERFACE.

b. Transmitter Site. The 'common connections' which must be made
at any and all ATCBI-4 ingtallations are illustrated in Fig, 4-1
and detailed in Table 4~9 of Par. 31.

The second consideration ig the defruiter which is to be installed
with the ATCBI~4, Connection information.is presented in Par. 32
for three defruiter models. These tables are to be used with Fig. 4-1.

Defruiter Model Type Table No.
FA=7281 Storage Tube 4=10
FA-8100 Storage Tube 4-11
MX=-8757/UPX Digital 4-12

Page 12 Par 28
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The final consideration at the transmitter site is the
connections associated with the primary radar. These
connections include those to the radar itself for beacon
sync and zero range trigger as well as those to the radar
cable junction box (RCJB) for transmission to or from the
remote @ite, THE CONNECTIONS TO THE RCJB ASSUME A STANDARD
RML/RCJB INTERFACE. In Par. 33, the ASR related connections
are presented in Table 4-13 and Figs, 4~1 and 4-2, Note
that connection information is provided for the ASR-4, ASR-5
and 6 and the ASR-7, all on the same Table and Figure.

c., Indicator Site. Par. 34 contains connection information for
the ATCBI=4 Remote Control Box., Figs. 4=3 and 4~4 illustrate
the connections to the indicator site RCJB and these are re-
peated in Table 4=14, Note that connection information is
provided for the ASR=4, ASR=5 and 6 and the ASR=7, all on the
gsame Table and Figure, THE RCJB CONNECTIONS ASSUME A STANDARD
RML/RCJB INTERFACE (REF. PAR, 30),

The remaining four paragraphs of Section 3 of Chapter 4 con~-
tain connection information for the decoding equipment. The
selection of connection data depends upon the type of decoding
equipment at the indicator site as well as the type RML in
service, These tables are to be used in conjunction with
Figs. 4-3, 4=4 and 4-5,

Decoding Equipment RML Table No.
ATCBI-2 RML~2,3.& 4 4~-15
ATCBI=2 RML-6 4-16
ATCBI-3 RML-2,3 & 4 4=17
ATCBI=3 RML~6 4~-18
AN/TPX=42A RML=2,3 & 4 4-19
AN/TPX=42A RML-6 4=20
ARTS III RML-2,3 & 4 4=-21
ARTS II1 RML=-6 4=22

30.-32. RESERVED

e ——eee

Par 29 Page 13
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CHAPTER 3, LANDLINE INSTALLATIONS

SECTION 1. TRANSMITTER SITE

33. COMMON CONNECTIONS. The common connections must be made at any and
all ATCBI-4 installations. These connections are illustrated in
Fig. 3-1 and presented in detail in Table 3-1, 41 eables are used
to interconnect the various units at the transmitter site., Pre-fab-
ricated cables are used for inter-rack wiring and bulk cable and
connectors are provided for on-site fabrication of intra-rack wiring.
The Channel 1 and Channel 2 racks can be separated by as much as 1000
feet to suit installation requirements, The cable numbers and des-
criptions are in agreement with those in Fig, 12-1 of the ATCBI-4%
technical manual, Where the cable descriptions were not in agree-
ment, new cable numbers have been assigned.

Page 19 (and 20)
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CHAPTER 3. LANDLINE INSTALLATIONS

SECTION 1. TRANSMITTER SITE

33. COMMON CONNECTIONS. The common connections must be made at any and
all ATCBI-4 installations. These comnnections are illustrated in
Fig. 3~-1 and presented in detail in Table 3-1, 41 ecables are used
to interconnect the various units at the transmitter gsite., Pre-fab-
ricated cables are used for inter-rack wiring and bulk cable and
connectors are provided for on-site fabrication of intra-rack wiring.
The Channel 1 and Channel 2 vacks can be separated by as much as 1000
feet to suit installation requirements. The cable numbers and des~
criptions are in agreement with those in Fig, 12=1 of the ATCBI-4
technical manual. Where the cable descriptions were not in agree-
ment, new cable numbers have been asgigned.
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34.

DEFRUITER CONNECTIONS. All terminal installations are assumed to
require a defruiter. Connection information is provided for
defruiter models FA-7281, FA-~8100 and MX-8757/UPX. Each ATCBI-4
channel has its own defruiter. Channel 1 defruiter is connected
using cables 30, 32, 115, 116 and 6 and Channel 2 defruiter uses
cables 83, 85, 119, 117 and 62. CAUTIONARY NOTE: ANY JUMPERS
BETWEEN CHANNEL 1 AND CHANNEL 2 POWER CONNECTION TERMINAL BLOCKS
SHOULD BE REMOVED. It should be noted that cables 32 and 85 are
not required with the MX-8757/UPX defruiter.

The defruiter connections are illustrated in Fig. 3-1 and detailed
in Table 3-2 for the FA-7281 defruiter, Table 3-3 for the FA-8100
defruiter and Table 3-4 for the MX-8757/UPX defruiter. NOTE: ONE
AND ONLY ONE TABLE SHOULD BE USED DEPENDING UPON THE DEFRUITER
MODEL BEING USED.
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PRIMARY RADAR CONNECTIONS. Most if not all ATCBI-4 installations will
be assoclated with a primary radar (ASR). Connections to the primary
radar utilize cables 18, 19, 120 and 121 as shown in Figs. 3«1 and 3-2.
The first two cables provide the ATCBI-4 with a radar pretrigger and a
radar zero range trigger respectively; the last two cables provide the
link between the ATCBI-4 trangmitter site equipment and the indicator
site equipment, Detailed connection information is provided in Fig. 3-2
and Table 3-5.

A modification of the primary radar is required to make the zero range
trigger available, The nearest FAA regional office should be consulted
for modification details.

NOTEt CONNECTION INFORMATION IS PROVIDED FOR THE ASR=4, ASR=5 & 6 AND THE
ASR-7, ALL ON THE SAME FIGURE (FIG, 3-2) AND TABLE (TABLE 3=5), CARE
SHOULD BE EXERCISED IN USING THIS INPORMATION.,

36.-39 RESERVED.
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40.

SECTION 2. INDICATOR SITE

ATCBI-4 REMOTE CONTROL BOX. This paragraph contains connection infor-
mation relevant to the installation of the ATCBI-4 remote control box
at the indicator site. The ATCBI-4 remote control box is not used in
ARTS III installations. The cannéctions between the ATCBI-4 remote
control box and the radar cable junction box are illustrated in

Fig. 3-3, and detailed in Table 3-6. Cable 126 carries the control
and readback signals to and from the transmitter site. Cable 133
connects the remote control box to a source of AC power.

NOTE: CONNECTION INFORMATION IS PROVIDED FOR THE ASR-4, ASR-5 & 6

AND THE ASR-7, ALL ON THE SAME FIGURE (FIG. 3-3) AND TABLE (TABLE 3-6).
CARE SHOULD BE EXERCISED IN USING THIS INFORMATION. OBSERVE DIODE
POLARITY IN FIG. 3-4.
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ATCBI-2 INDICATOR SITE EQUIPMENT. This paragraph contains connection

information relevant to the installation of the ATCBI-4 with the ATCBI-2
indicator site equipment. Connection of the ATCBI-2 indicator site
equipment and the ATCBI-4 line compensation amplifier requires the
fabrication of cables 127, 128, 129 and 130 as shown in Fig. 3-3. The
line compensation amplifier receives the composite video and trigger
signal on cable 128, and delivers the separated video and triggers to
the ATCBI-2 equipment on cables 129 and 130 respectively. Readback
signals for display on the ATCBI-2 control consoles are carried from
the radar cable junction box by cable 127. Isolation diodes are
required when the readback lines of the indicator site equipment are
paralleled (see Fig. 3-4). A detailed list of these connections is
provided in Table 3-7.

NOTE: CONNECTION INFORMATION IS PROVIDED FOR THE ASR-4, ASR-5 & 6

AND THE ASR-7. ALL ON THE SAME FIGURE (FIG. 3-3) and TABLE (TABLE 3-7).
CARE SHOULD BE EXERCISED IN USING THIS INFORMATION. OBSERVE DIODE ‘
POLARITY IN FIG. 3-4.
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42. ATCBI-3 INDICATOR SITE EQUIPMENT. This paragraph contains connection
information relavant to the installation of the ATCBI-4 with the
ATCBI-3 indicator site equipment. Connection of the ATCBI-3 indicator
site equipment and the ATCBI-4 line compensation amplifier requires
the fabrication of cables 127, 128, 129 and 130 as shown in Fig. 3-3.
The line compensation amplifier receives the composite video and
trigger signal om cable 128, and delivers the separated video and
triggers to the ATCBI-3 equipment on cables 129 and 130 respectively.
Readback signals for display on the ATCBI-3 control conmsoles are
carried from the rddar cable junction box by cable 127. Isolation
diodes are required when the readback lines of the indicator site
equipment are paralleled (see Fig. 3-4).

NOTE: CONNECTION INFORMATION IS PROVIDED FOR THE ASR-4, ASR-5 & 6
AND THE ASR-7. ALL ON THE SAME FIGURE (FIG. 3-3) AND TABLE (TABLE 3-8).
CARE SHOULD BE EXERCISED IN USING THIS INFORMATION. OBSERVE DIODE
POLARITY IN FIG. 3-4.
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43.  AN/TPX-42A INDICATOR SITE EQUIPMENT. This paragraph contains information
relevant to the installation of the ATCBI-4 with the AN/TPX-42A indi-
cator site equipment. Connection of the AN/TPX-42A indicator site
equipment and the ATCBI-4 line compensation amplifier requires the
fabrication of cables 127, 128, 329 -and 130 .as shown in Fig. 3~3. The

~31ine compensation amplifier receives the composite video and trigger
signal on cable 128, and delivers the separated video and triggers to
the AN/TPX-42A equipment on cables 129 and 130 respectively. Readback
signals for display on the AN/TPX-42A control consoles are carried from
the radar cable junction box by cable 127. Isolation diodes are required
when the readback lines of the indicator site equipment are paralled
(see Fig. 3-4).

NOTE: CONNECTION INFORMATION IS PROVIDED FOR THE ASR-4, ASR-5 & 6

AND THE ASR-7. ALL ON THE SAME FIGURE (FIG. 3-3) AND TABLE (TABLE 3-9).
CARE SHOULD BE EXERCISED IN USING THIS INFORMATION. OBSERVE DIODE
POLARITY IN FIG. 3-4.
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44 . AUTOMATED RADAR TERMINAL SYSTEM (ARTS III). This paragraph contains
connection information relevant to the installation of the ATCBI-4
with the ARTS III indicator site equipment. Connections to the ARTS III
junction box and the ATCBI-4 line compensation amplifier require the
fabrication of cables 127, 128, 129 and 130 as shown in Fig. 3-3. The
line compensation amplifier receives the composite video and triggers
on cable 128, and delivers the separated video and triggers to the
ARTS III junction box on cables 129 and 130 respectively. Readback
signals for display on the ARTS III control consoles are carried from
the radar cable junction box to the ARTS III junction box via cable 127.
A detailed list of these connections is provided in Table 3-10.

Since the ATCBI-4 line compensation amplifier is used, it is necessary
to by-pass the line compensator built into the ARTS III system. This
is accomplished by connecting the ARTS III for RML operation.

NOTE: CONNECTION INFORMATION IS PROVIDED FOR THE ASR-4, ASR-5 & 6
AND THE ASR-7, ALL ON THE SAME FIGURE (FIG. 3-3) AND TABLE (TABLE 3-10).
CARE SHOULD BE EXERCISED IN USING THIS INFORMATION.

45.-48. RESERVED,
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49.

CHAPTER 4. RADAR MICROWAVE LINK INSTALLATIONS

SECTION 1. RML/RCJB STANDARD INTERFACE

STANDARDIZATION. This paragraph contains standard connection

information for the RML/RCJB interface. Terminal RML installa~
tions have been few in number and each has been treated as a
special case. These pre-standard installations will remain

'AS BUILT' unless there is some need to rewire this interface.
If the RML/RCJB interface is scheduled to be rewired, or a

new installation is involved, the-interconnection information
contained in Tables 4-1 through 4-8 is to be used.

a. Transmitter Site. Connections from the radar cable junc~
tion box to the radar microwave link, at the transmitter
site, require the fabrication of cables 135, 136, 137 and
138 as shown in Fig. 4~1. Cable 135 carries the control
and readback signals. Note that the RML-2 and 3 do not
have full readback capability. Cables 136, 137 and 138
carry beacon video, beacon sync and mode triggers, respec-
tively. Detailed connection information is provided in
Table 4-1 for the RML-2, Table 4-2 for thz RML-3, Table
4-3 for the RML-4 and Table 4-4 for the RML-6.

NOTE: CONNECTION INFORMATION IS PROVIDED FOR THE ASR-4,
ASR-5 & 6 AND THE ASR-7, ALL ON THE SAME FIGURE
(FIG. 4-1) AND TABLES (TABLES 4-1, 4-2, 4~3 AND
4-4). CARE SHOULD BE EXERCISED IN USING THIS
INFORMATION.

b. Indicator Site (RML-2, 3 & 4). Connections from the radar
cable junction box to the radar microwave link (RML-2, 3
or 4), at the indicator site, requires the fabrication of
cables 139, 140 and 141 as shown in Fig. 4-2(a and b).
Cable 139 carries the control and readback signals. Note
that the RML-2 and 3 do not have full readback capability.
Cables 140 and 141 carry beacon video and combined beacon
triggers, respectively. Detailed connection information
is provided in Table 4-5 for the RML-2, Table 4-6 for the

» RML-3 and Table 4-7 for the RML-4.

NOTE: CONNECTION INFORMATION IS PROVIDED FOR THE ASR-4,
ASR-5 & 6 AND THE ASR-7, ALL ON THE SAME FIGURE
(FIG. 4-2(a and b)) AND TABLES (TABLES 4-5, 4-6
AND 4-7). CARE SHOULD BE EXERCISED IN USING
THIS INFORMATION.
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¢. Indicator Site (RML-6). Connections from the radar cable

junction box to the radar microwave link (RML-6) at the
indicator site, requires the fabrication of cables 139,
140, 142 and 143 as shown in Fig. 4-3(a and b). Cable 139
carries the control and readback signals. Cables 140, 142
and 143 carry beacon video, beacon sync and mode triggers,
respectively. Detailed connection information is provided
in Table 4-8.

NOTE: CONNECTION INFORMATION IS PROVIDED FOR THE ASR-4,
ASR-5 & 6 AND THE ASR-7, ALL ON THE SAME FIGURE
(FIG. 4-3(a and b) AND TABLE (TABLE 4-8). CARE
SHOULD BE EXERCISED IN USING THIS INFORMATION.

50.-52. RESERVED,
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SECTION 2, TRANLITTER SITE

COMMON CONNECTIONS, The common comnections must be made at any
and all ATCBI-4 installations. These connections are illustrated
in Pig. 4-5 and presented in detail in Table 4=9, Thirty=seven
cables are used to interconnect the various units at the trans-
mitter site. Pre-fabricated cables are provided for inter-rack
wiring while bulk cable and comnectors are provided for on-site
fabrication of intra-rack wiring., The two racks housing Chan-
nels 1 and 2 of the ATCBI-4 can be separated by as much as

1000 feet to suit installation requirements, The cable numbers
and descriptions are in agreement with those in Fig, 12-1 of the
ATCBI~-4 technical manual., Where the cable descriptions did not
Temain the same, new cable numbers were assigned.
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54  DEFRUITER CONNECTIONS. All terminal installations are assumed
to require a defruiter. Comnection information is provided for
defruiter models FA-7281, FA-8100 and MX-8757/UPX. Each ATCBI-4
channel has its own defruiter. Channel 1 defruiter is connected
using..cables 30, 32, 115, 116 and 6 and Channel 2 defruiter uses
cables 83, 85, 119, 117 and 62. CAUTIONARY NOTE: ANY JUMPERS
BETWEEN CHANNEL 1 AND CHANNEL 2 POWER CONNECTION TERMINAL BLOCKS
SHOULD BE REMOVED. It should be noted that cables 32 and 85 are
not used with the MX-8757/UPX defruiter.

The defruiter connections are illustrated in Fig. 4-5 and de-
tailed in Table 4~10 for the FA-7281 defruiter. Table 4~11 for
the FA-8100 defruiter and Table 4-12 for the MX-8757/UPX de-
fruiter.

NOTE: ONE AND ONLY ONE TABLE SHOULD BE USED DEPENDING UPON THE
DEFRUITER MODEL BEING INSTALLED.
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55. ERIMARY RADAR CONNECTIONS, Most if not all ATCBI~4 terminal
installations will be associated with a primary radar (ASR).
Connections to the primary radar utilize cables 18, 19, 120,
121, 122 and 123 as shown in Figs. 4~-1 and 4=5, The first two
cables provide the ATCBI-4 with a radar pretrigger and a radar
zero range trigger, respectively; the last four cables provide
the link between the ATCBI-4 transmitter site equipment and
the indicator site equipment, Detailed connection information
is provided in Fig, 4~1 and Table 4-13,

A modification of the primary radar is required to make the
zero range trigger available. The nearest FAA regional office
should be consulted for modification details.

NOTE:s CONNECTION INFORMATION IS PROVIDED FOR THE ASB=4,
ASR=5 & 6 AND THE ASR=7, ALL ON THE SAME FIGURE
(FIG. 4=1) AND TABLE (TABLE 4-13). CARE SHOULD BE
EXERCISED IN USING THIS INFORMATION,

56.-59 RESERVED,
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SECTION 3. INDICATOR SITE

€0. ATCBI-4 REMOTE CONTROL BOX. This Paragraph contains connection
information relevant to the installation of the ATCBI~4 remote
control box at the indicator site. The ATCBI-4 remote control
box is not used in ARTS III installations. The connections
between the ATCBI-4 remote control box and the radar cable junction
box are illustrated in Figs. 4-2a and 4-3a and detailed in Table 4-14
Cable 126 carries the control and readback signals to and from the
transmitter site. Cable 133 comnects the remote control box tc a
source of AC power. Figure 4-2a is for use in RML-2, 3 and 4
installations and Fig. 4-3a is for use in RML-6 installations. The
ATCBI~4 remote control box must be modified when used with the
RML-6. Modification details are discussed in the next paragraph.

NOTE: CONNECTION INFORMATION IS PROVIDED FOR THE ASR-4, ASR-5
& 6 AND THE ASR-7, ALL ON THE SAME FIGURE (FIGS. &4-2a AND
4-3a) AND TABLE (TABLE 4-14). CARE SHOULD BE EXERCISED
IN USING THIS INFORMATION. ’

61i. MODIFICATION DETAILS. Operation of the ATCBI-4 with the RML-6
requires a modification to the remote control box. The purpose
and details of this modification are described in this paragraph.

Control functions RML 1 RML 2, RML 4, EUA 1 and EUA 2 all require
the grounding of an appropriate control line. These may be
grounded directly by a switch closure, or indirectly through a
diode. In the case of the RML-6, the polarity of the open cir-
cuit voltage on the control line is the reverse of the landline
or other RML cases. Because of this, it is not possible to
ground the control lines through the diodes in the remote control
box.

The modification required in the ATCBI-4 remote control box to
permit operation with the RML-6 is to remove the following
diodes, reverse polarity and replace. The diodes involved are
identified on Fig. 12-82 of the ATCBI-4 technical manual as

CR-5 CR-6 CR-7 CR-8
" CR-9 CR-10 CR-11

The remote control box should be labeled "MODIFIED FOR USE WITH
M‘sn Y
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62.

ATCBI-2 INDICATOR SITE EQUIPMENT. This paragraph contains con-
nection information relevant to the installation of the ATCBI-4
with the ATCBI-2 indicator site equipment.

a. RML-2, 3 & 4. Connection of the ATCBI-2 indicator site
equipment with the radar cable junction box when using an
RML-2, 3 or 4 requires the fabrication of cables 127, 131
and 132 as shown in Fig. 4-2a. Cable 131 carries the combined
beacon sync and mode triggers from the RML and cable 132
carries the beacon video. Readback signals for display on
the ATCBI-2 control consoles are carried from the radar cable
junction box by cable 127. 1Isolation diodes are required when
the readback lines of the indicator site equipment are paralleled.
(see Fig. 4-4). A detailed list of these connections are pro-
vided in Table 4-15.

NOTE: CONNECTION INFORMATION IS PROVIDED FOR THE ASR-4,
ASR-5 & 6 AND THE ASR-7, ALL ON THE SAME FIGURE
(FIG. 4-2a) AND TABLE (TABLE 4-15). CARE SHOULD
BE EXERCISED IN USING THIS INFORMATION. OBSERVE
DIODE POLARITY IN FIG. 4-4.

b. RML-6. Connection of the ATCBI-2 indicator site equipment
and the ATCBI-4 line driver to the radar cable junction box
when using the RML-6 requires the fabrication of cables 127,
132, 144, 145 and 146 as shown in Fig. 4-3a. Cable 132
carries the beacon video and cables 144 and 145 carry the
beacon sync and mode triggers to the ATCBI-4 line driver.

The line driver is required to combine the beacon sync and
mode triggers which the RML~-6 provides at separate outputs.
The combined triggers at the line driver output are carried
by cable 146 to the ATCBI-2 indicator site equipment. Read-
back signals for display on the ATCBI-2 control consoles are
carried from the radar cable junction box by cable 127. 1Iso-
lation diodes are required when the readback lines of the
indicator site equipment are paralleled (see Fig. 4-4). A
detailed list of these connections are provided in Table 4-16.

NOTE: CONNECTION INFORMATION IS PROVIDED FOR THE ASR-4,
ASR-5 & 6 AND THE ASR-7, ALL ON THE SAME FIGURE
" (FIG. 4-3a) AND TABLE (TABLE 4-16). CARE SHOULD
BE EXERCISED IN USING THIS INFORMATION. OBSERVE
DIODE POLARITY IN FIG. 4-4.
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63. ATCBI-3 INDICATOR SITE EQUIPMENT. This paragraph contains con-

nection iAformation relevant to the installation of the ATCBI-4
with the ATCBI-3 indicator site equipment.

a. RML-2, 3 & 4. Connection of the ATCBI-3 indicator site
equipment with the radar cable junction box when using an
RML-2, 3 or 4 requires the fabrication of cables 127, 131
and 132 as shown in Fig. 4-2a. Cable 131 carries the com-
bined beacon sync and mode triggers from the RML and cable
132 carries the beacon video. Readback signals for display
on the ATCBI-3 control consoles are carried from the radar
cable junction box by cable 127. Isolation diodes are
required when the readback lines of the indicator site
equipment are paralleled (see Fig. 4-4). A detailed list
of these connections are provided in Table 4-17.

NOTE: CONNECTION INFORMATION IS PROVIDED FOR THE ASR-4,

' ASR-5 & 6 AND THE ASR-7, ALL ON THE SAME FIGURE
(FIG. 4-2a) AND TABLE (TABLE 4-17). CARE SHOULD
BE EXERCISED IN USING THIS INFORMATION. OBSERVE
DIODE POLARITY IN FIG. 4-4.

b. RML-6. Connection of the ATCBI-3 indicator site equipment
and the ATCBI-4 line driver to the radar cable junction box
when using the RML-6 requires the fabrication of cables 127,
132, 144, 145 and 146 as shown in Fig. 4-3a. Cable 132
carries the beacon video and cables 144 and 145 carry the
beacon sync and mode triggers to the ATCBI-4 line driver.
The line driver is required to combine the beacon sync and
mode triggers which the RML-6 provides at separate outputs.
The combined triggers at the line driver output are carried
by cable 146 to the ATCBI-3 indicator site equipment. Read-
back signals for display on the ATCBI-3 control consoles are
carried from the radar cable junction box by cable 127.
Isolation diodes are required when the readback lines of
the indicator site equipment are paralleled. (see Fig. 4-4).
A detailed 1list of these connections are provided in
Table 4-18.

NOTE: CONNECTION INFORMATION IS PROVIDED FOR THE ASR-4,
" ASR-5 & 6 AND THE ASR-7, ALL ON THE SAME FIGURE
(FIG. 4-3a) AND TABLE (TABLE 4-18). CARE SHOULD
" BE EXERCISED IN USING THIS INFORMATION. OBSERVE
DIODE POLARITY IN FIG. 4-4.

0
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64. AN/TPX-42A INDICATOR SITE EQUIPMENT. This paragraph contains
connection information relevant to the installation of the
ATCBI-4 with the AN/TPX-42A indicator site equipment.

a. BRML-2, 3 & 4. Connection of the AN/TPX-42A indicator site
equipment with the radar cable junction box when using an
RML-2, 3 or 4 requires the fabrication of cables 127, 131
and 132 as shown in Fig. 4-2a. Cable 131 carries the com-
bined beacon sync and mode triggers from the RML and cable
132 carries the beacon video. Readback signals for display
on the AN/TPX-42A control consoles are carried from the radar
cable junction box by cable 127. Isolation diodes are
required when the readback lines of the indicator site
equipment are paralleled (see Fig. 4-4). A detailed list
of these connections are provided in Table 4-19.

NOTE: CONNECTION INFORMATION IS PROVIDED FOR THE ASR-4,
ASR-5 & 6 AND THE ASR-7, ALL ON THE SAME FIGURE
(FIG 4-2a) AND TABLE (TABLE 4-19). CARE SHOULD BE
EXERCISED IN USING THIS INFORMATION. OBSERVE
DIODE POLARITY IN FIG. 4-4.

b. RML-6. Connection of the AN/TPX-42A indicator site equip-
ment and the ATCBI-4 line driver to the radar cable Junction
box when using the RML-6 requires the fabrication of cables
127, 132, 144, 145 and 146 as shown in Fig. 4~3a. Cable 132
carries the beacon video and cables 144 and 145 carry the
beacon sync and mode triggers to the ATCBI-4 line driver.
The line driver is required to combine the beacon sync and
mode triggers which the RML-6 provides at separate outputs.
The combined triggers at the line driver output are carried
by cable 146 to the AN/TPX-42A indicator site equipment.
Readback signals for display on the AN/TPX-42A control con-
soles are carried from the radar cable junction box by
cable 127. 1Isolation diodes are required when the readback
lines of the indicator site equipment are paralleled (see Fig. 4~4).
A detailed list of these connections are provided in Table 4-~20.

NOTE: CONNECTION INFORMATION IS PROVIDED FOR THE ASR-4,
ASR-5 & 6 AND THE ASR-7, ALL ON THE SAME FIGURE
" (FIG. 4-3a) AND TABLE {TABLE 4-20). CARE SHOULD BE
EXERCISED IN USING THIS INFORMATION. OBSERVE DIODE
POLARITY IN FIG. 4-4.
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AUTOMATED RADAR TERMINAL SYSTEM (ARTS III). This praragraph con-

tains information relevant to the installation of the ATCRI-4
with the ARTS III indicator site equipment.

a. RML-2, 3 & 4. Connections to the ARTS III junction box when

using an RML-2, 3 or 4 requires the fabrication of cables
131 and 132 as shown in Fig. 4-2b. Cable 131 carries the

127,
com-

bined beacon sync and mode triggers from the RML and cable
132 carries the beacon video. Readback signals for dispiay
on the ARTS III control consoles are carried from the radar
cable junction box by cable 127. A detailed list of these

connections is provided in Table 4-21.

NOTE: CONNECTION INFORMATION IS PROVIDED FOR THE ASR-4,
ASR-5 & 6 AND THE ASR-7, ALL ON THE SAME FIGURE
(FIG. 4-2b) AND TABLE (TABLE 4-21). CARE SHOULD
BE EXERCISED IN USING THIS INFORMATION.

b. RML-6. Connections to the ARTS III junction box and
ATCBI-4 line driver when using an RML-6 requires the
fabrication of cables 127, 132, 144, 145 and 146 as shown

in Fig. 4-3b. Cable 132 carries the beacon video and cables
144 and 145 carry the beacon sync and mode triggers to the

ATCBI-4 line driver. The line driver is required to com-
bine the beacon sync and mode triggers which the RML-6

provides at separate outputs. The combined triggers at the

line driver output are carried by cable 146 to the ARTS

indicator site equipment. Readback signals for display on

the ARTS III control consoles are carried from the radar

cable junction box by cable 127. A detailed list of these

connections is provided in Table 4-22.

NOTE: CONNECTION INFORMATION IS PROVIDED FOR THE ASR-4,
ASR-5 & 6 AND THE ASR-7, ALL ON THE SAME FIGURE

(FIG. 4-3b) AND TABLE (TABLE 4-22). CARE SHOULD BE

EXERCISED IN USING THIS INFORMATION.
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